












   
TRUNK KINEMATICS USING MUSCULOSKELETAL  MODELING DURING RANGE OF MOTION TASKS
motion in individuals with scoliosis. 




Inverse kinematics (IK) were calculated for the adjusted model.
 








spine and pelvis movement and was validated for jogging.
Full-body lumbar spine model allows for modeling lumbar 
thoracic, lumbar and pelvis motion.
The full-body lumbar spine model was adapted for simulating 
and modified to allow3 degrees of freedom for T12-L1.
The constraints between torso and lumbar spine were removed 
comp ared to the experimental data.






























Experimental Results Experimental Results OpenSim Results OpenSim Results 
13.9°±1.1° of axial rotation 
10.9°±4.7° of lateral bending
30.0±7.2° offlexion-extension
Experimental results L5-S1:
29.7°±3.6° of axial rotation
40.8°±4° of lateral bending
64.4±3.8° of flexion-extension
Experimental results T12-L1: 
frontal planes and matched best for transverse plane for both joints.
Experimental data was significantly greater than IK for sagittal and 
T12-L1 joint motion did not corroborate in sagittal and frontal 
planes. 
model trunk motions greater than those expected in jogging.
The model can be adapted in transverse plane motion to 
School of Rehabilitation Sciences, Old Dominion University
Center for Brain Research & Rehabilitation
Maryam Moeini, Ruth M. Higgings, Hunter J. Bennett, Stacie Ringleb, Michel Audette, Rumit Singh Kakar
Contact E-mail: mmoei002@odu.edu
